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THE subject of prognosis in heart disease is one of the iirst 
importance to both physician and patient. The latter will 
wish to know not merely whether he is in danger of sudden 
death, but what ate his prospects as to the future, and how 
best he may regulate his mode of ]ife, exercise, diet, &c., s~ 
as to give himse]f the best possible chance. 

The physician is required~ therefore, not merely to make ah 
accurate diagnosis of the nattlre of the ai~ection, but to fore- 
cast what eftect ir is likely to have in shortening the patient's 
life and in limiting the sphere of his activity. To do this he 
must have a clear idea as to the relative danger attending the 
various valvular lesions and also some method of estimating 
the extent of the lesion. 

In 1884 my late father delivered before the Harveian 
Society the Harveian Lectures on "~' Prognosis in Valvular 
Diseasc of the Heart," in which he laid down certain ntles 
for guidance in prognosis, based on the structural changes in 
the heart and vascular system which take place a sa  result of 
the lesion, pointing out how an approximate estimation of 
the extent of the lesion could be arrived at from the degree 
of structural change to which it had given rise. 

I had the privilege of working under him and with him for 
raany years, and of watching the course of many cases of heart: 
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disease, both in hospital and pdvate p~actice, and I have seen 
bis conclusions fully justified, and found them o~ inestimable 
value myself in attempting to Ÿ orecast the future in cases of 
valvu]ar disease: 

There ate, of course, many other points which must be 
taken lato consideration, such as the age and family history 
of the patient, the mtiology of the lesion, whether due to acute 
endocarditis o~ chronic degenerative change, the character of 
the mu~mur, and the degree to which it replaces the sound 
ir accompanies, &c. These will be dealt with seriatim in the 
discussion on the different valvular lesions. 

One is apt to overlook the lact that, on the establishment 
of a valvular lesion, nature does her best to remedy the 
defects in the circulation to which ir gives rise by every means 
in her power, and that the hypertrophy, and even dilatation 
in some instances, of the various cavities of the heart which 
we look upon as pathological ate really beneficial, and the only 
available methods of satisfactorily counte~acting the dis- 
turbing effects of the reflnx of obstruction to which the lesion 
has given rise. The one mistake which she makes is in the 
excessive formation of fibrous tissue thrown out in the 
�9 attempt at repair, which lates on may contraer to an inordinate 
extent and lead to disastrous results, more especial]y in the 
case of mitral stenosis. Ir is remarkabte also how the vascular 
system adapts itsdf to meet the different requirements of the 
.circulation in valvular lesions. Thus, in mitral of aortic 
stenosis we find the vessds, taking the radial artery as our 
guide, contracted down and small in proportion to the degree 
of narrowing of the valvular orifice ; ior it is obvious that ir 
the vesse]s remaŸ their normal size the attenuated stream 
of blood flowing into them could not maintain the pressure 
requisite for ah eiIicient circulation. 

In aortic incompetence, on the other hand, where we have 
a powerful hypertrophied ]eft ventricle throwing into the 
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arterial system with great force arf abnormal quantity of blood, 
we find the arteries large and relaxed and the peripheral 
resŸ diminished by a similar relaxation of the arterioles, 
so that the great vessels are in a better position to stand the 
increased strain on their walls, and the work of the heart is 
proportionately lessened. 

Reserve Power o] the Heart.~ In the healthy heart there is 
ah enormous reserve power which enables ir to respond to 
the increased demands entailed by exertion and exercise 
without any ill ef[ect.. This reserve power is diminished ir 
one of  the valves be damaged, even though compensation has 
taken place, in proportion to the extent of the valvular lesion. 
Ir the heart be taxed beyond the limit of its reserve, warning 
symptoms, such as dyspncea, &c., will set in, and ir the 
exertion be persisted in in spite of these breakdown Of com- 
pensation, and serious damage to the heart ma}, result. 

In regard to the relative danger of the different valvular 
lesions I would place them in the fol]owing order : 

1. Aortic incompetence due to degenerative changes in ]ater 
life. 

2. A ortic incompetence, the result of aortic endocarditis. 
In both varieties sudden death on any undue strain is to be 
apprehended. 

3. Mitral Stenosis. 
4. Aortic Stenosis. 
5. Mitral Incompetence.--~This may be due to a variety of 

causes, and the prognosis will vary greatly according to the 
a~tiology of the lesion. In placing ir last in this list ir must 
be understood that this holds good only when ir is the result 
of simple rheumatic endocarditis unaccompanied by any 
marked degree of myocarditis. Ir does not apply to those 
cases met with in children, in which there is extreme dilatation 
of the heart consequent on severe rheumatic carditis, and 
having no causal relation to the valvular lesion, which is of 
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relatively minor importance in comparison with the damage 
initicted on the cardiac muscle. 

AORTIC INCOMPETENCE. 

In discussing the question of prognosis in aortic incom- 
petence we must draw a sharp line between that which 
results from acute endocarditis in the young and that which 
is due to degenerative changes w hich affect the root of the 
aorta or its valves in later life. 

In the former, a lesion once established does not Ÿ 
in severity, bUt the cicatricial contraction which oceursin the 
process of repair will tend rather to limit than to increase the 
incompetence, 

Inthe latter the incompetence is commonly due to dilatation 
of the root of the aorta, to which the valves ate attached, 
from weakening of its wall by atheromatous degeneration, 
and this is likely to be progressive. 

We will now consider for a moment the consequences of 
aortic incompetence. Immediately after the closure of the 
semi-lunar valves the elastic recoil of the aorta drives back 
into the ventricle an amount of blood, which will vary in 
pro portion to the degree of incompetence of the valves. 

The ventdcle is in diastole, and blood is being poured into 
ir from the left auricle ; in addition to this, blood is forced 
back into ir under pressure from the aorta. In its relaxed 
condition it is unable to resist the over-distension, which is a 
consequence, and ir gives way under the strain and dilates. 

As ir has to p r o p d a  greater volume of blood, and resist, as 
lar as possible, excessive distension by the regurgitant stream, 
ir is essential that its wa]ls should be strengthened, and we 
find that under favourab]e circumstances hypertrophy of the 
left ventricle, in process of time, takes place. 

The degree of hypertrophy is, as a rule, proportionate to 
the degree of incompetente, and in prognosis is of great 
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importance as one of the means of estimating the extent oŸ 
the lesion. Cer~ain qualifications ate, however, necessary. 

1. In the first place, in this; as in all cases of endocar- 
ditis due to rheumatism, we must bear in mind 
that ir is not the valves alone which suffer, but that 
the heart muscle seldom escapes damage. In 
proportion to  the degree of myocarditis there is loss 
of tonicity of the heart muscle a n d a  corresponding 
tendency to dilatation, which may be extreme even 
in the absence of a valvu]ar lesion, as we see in some 
cases of pericarditis. Ir, therefore, we have in 
addition to an aortic lesion a severe degree of 
myocarditis the initial di]atation may be out of all 
proportion to the degree of incompetence, as will 
also be the hypertrophy that  ensues ir a patient 
recovers. 

2 Ii the patient gets up too soon and goes about before 
suf~cient time has elapsed for the structural changes 
necessary for compensation to take place, the degree 
oŸ dilatation and hypertrophy which ensue may be 
out of proportion to the lesion. 

3. Ir the patient has passed the age of adolescence when 
the lesion occurs, ir is improbable that the requisite 
degree of hypertrophy will ensue, as regeneration 
of muscular tissue does not occur to any extent in 
later life. 

s Pulse.L The most remarkable feature in the pulse is 
the co~apsing character, to which a tentlon was first drawn t 

by Corrigan, due to the loss of support to the column of biood 
in the aorta on its elastic recoil, and consequent sudden Ÿ 
of pressure entailed by the leakage through the incompetent 
valves. This is more marked when the arm is held in hthe 
vertical position. It is proportionate to the degree of incom- 
petence of the valves, and hence constitutes ah important 
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criterion in prognosis as one of the indications of the extent 
of the lesion. 

The la~ge size of the arteries and relaxed condition of the 
arterioles are also remarkable, and, as has already been pointed 
out, this is a protective measure against overstrain by the 
increased volume and greater force with which the blood is 
projected by the hypertrophied and enlarged heart into the 
arterial system. The size of the artery, therefore, is of im- 
portant prognostic significancc. 

The Symptoms. The symptoms are mainly those of deficient 
blood supply in the systemic circulation consequent on the 
ill-sustained blood pressure. Pallor of countenance, a tendency 
to faintness on suddenly assuming the erect from the re- 
cumbent position, dyspncea, pr~ccordial pain and oppression 
on exertion, and it may be anginoid pains, ate among those 
most frequently met ~dth. The readiness with which they set 
in on slight exertion and the degree of severity must be 
taken into account in prognosis. When compensation is 
perfect, as may be the case in moderate lesions, they will not 
be much in evidence, but they are often the first danger signals 
in cases of old standing, p~emonitory of failing compensation. 

To sum up. The degee of hypertrophy of the left ventricle, 
the degree of collapse and size of the pulse, and the readiness 
with which symptoms ate induced are the leading points in 
arriving at an approximate idea of the extent of the lesien, 
and consequently at a prognosis in aortic incompetence. 
Other points to be taken into consideration are : = 

1. The age of the patient at the time the lesion is established. 
This is of the utmost importance. Ir ir occurs in youth there 
is every chance of satisfactory compensation being established, 
but ir ir occurs in middle of later life, even asa result of acute 
endocarditis, there is little chance of the left ventricle rc- 
sponding to the cal] for the hypertrophy which is essentia!. 
The usua] sequela in these cases and in those of great severit:~ 
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in ~he young is extreme dilatation of the lefb ventricle, with 
secondary mitral incompetence followect by complete failure 
of compensation and back working through the lungs. The 
right, ventricle, being unequal" to the demand upon ir, breaks 
down, and enlargement of the liver and dropsy, &c., ensue. 

2. The Murmur .  This may be loud of soft, long or short. 
Sometimes ir is inaudible at the aortic cartilage, but heard 
distinctly over tJhe sternum to the left at ~he level of the 
third of four~h left costal cartilages. SpeakŸ generally, a 
iong, loud murmur indicates that the heart is acting vigorously, 
and that the leakage is ¡ great, and is therefore of favourable 
prognostic significance. A weak, short murmur, replacing to 
a great ex~ent the second sound, indicating the opposite state 
of things, is necessarily of unfavourable augury. 

3. The Second Sound.--In moderate degrees of incompetenc~ 
this is not rep]aced to any extent by the murmur. Ir is not 
always possible to be certain in listening over the aortic area 
that the second sound we hear there is not the pulmonic con- 
ducted across, but there can be no such doubt when we listen 
over the carotid in the nec]~. Ir the second sound is audible 
here we can be sure that ir is not replaced to any extent 
by the murmur, and ir is therefore a favourable element in 
prognosis. 

The Aortic Ineompetence o/ Later L//e.--This is usually the, 
restflt of chronic degenerative change, affecting not only the: 
valves, but the aorta. Frequently dilatation of the root of 
the aorta, ~o which ~he valves are attached, is the primary 
lesion and the main cause of the incompetence. 

The character of the aortic second sound in these cases is 
pathognomonic. Ir is, as a ru]e, ]ow pitched, loud and 
booming. This is quite distinct from simple aecentuation, 
and is indicative of dilatati0n of the aorta.  The diastolic 
murmur does not replace the sound to any extent, and may be: 
inaudible at the aortic cartilage, but heard distinctly along 

T. D 
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the left border of the sternum at the level of the third of fourth 
costal cartilage. 

The degree of incompe~ence is seldom very great, bar is 
liable to be progressive from the nature of the changes iR 
the aorta which have given rise to ir. Ir at al1 severe, the left 
ventricle is, as a rule, unable to respond to the extra strain, 
and soon breaks down with resulting secondary mitral in. 
competence, back working through the lungs, &c. 

The incompetence of the valves, however, may be the least 
serious of the dangers which threaten the patient. In three 
instances I have seen aneurysm of the aseending aorta develop 
in cases whieh, when they first carne under observation, 
presented only the physical signs of aortic ineompetenee and 
slight dilatation of the aorta. Degenerative changes in the 
heart wall, atheroma of the eoronary arteries with resulting 
,symptoms of angina, sclerosis of the renal vessels giving rise 
to ur~emic symptoms, ate also possible sources of danget 
whieh we must bear in mind when we attempt to forecast 
the future in these eases. 

AORTIC STENOSIS. 

The ef[ect of aortic stenosis is to diminish the size of 
the blood stream flowing from the heart into the aorta, 
and to throw extra work on the left ventricle, which has 
to use greater force to overcome the obstruction. Conse- 
quently the degree of hypertrophy of the ]eft ventricle ~411 
be one of the most trustworthy indications of the degree of 
obstruction. As the calibre of the arteries is reduced in 
proportion to the size of the blood stream the size of the radial 
artery will be a further important elue to  the degree of stenosis. 

These, being the two main guides as to the degree of severity 
of the lesion, are the two most important eonsiderations in 
prognosis. 

They ara also important in arriving a t a  diagnosis, as there 
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ate many varieties of systolic murmur heard at the :aortic 
cartilage which do not indicate stenosis of the aortic orifice, 
and in later ]ife a rough systolic murmur is frequently met 
~dth, due to some rigidity of degenerative changes in the  
aortic valves which do not cause actual stenosis. Time wilI 
¡ however, permit of my discussing the diiterential diagnosis 
of these aortic systolic murmurs. 

Pure aortic stenosis is not very common, and ir is difficult 
t.o imagine how ir can exist without some incompetente, but 
is more frequently met with in combination with aortic 
regurgitation, when the modification in the character of the 
pulse which ir, entails is of great diagnostic value. 

In my experience ir is oneof the least serious of the valvular 
lesions unless associated with degenerative changes in the 
aorta in later life. Ir is not progressive in the same degree 
as mitral stenosis, presumably because the unyielding wall 
of the aorta to which the valves ate attached maintains its 
contour, and is not drawn in by the cicatricial contraction 
which af[ects the damaged valves. Ir, however, a]l three 
cusps of the valve have been attacked by endocarditis their 
cdges may become adherent and ah extreme degree of stenosis 
may resu]t. 

I have at the present time a boy, aged thirteen, attending 
my out-patient department at St. Mary's who apparently has 
pure aortic stenosis of moderate degree, a loud systolio aortic 
murmur and a smali pulse, with a forcible apex beat in the 
sixth space in the nipple line, who has been under observation 
for two years. During this time the disease has not pro- 
gressed, and it is probably of considerably longer standing. 
He has no symptoms beyond dyspncea ir he attempts to run 
of take violent exercise. 

In another case--that of a woman, aged fifty-five, with a 
systolic aortio murmur and a moderate]y hypertrophied ]eft 
ventric]e--the patient was not aware she had anything the 
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matter with her heart, and had no symptoms attributable to 
the affection when she came under observation. 

In a third case that  of a gentleman, aged sixty-nine--the 
patient has to my know]edge had aortic stenosis, with very 
slight incompetence~ for at least fourteen years, and has been 
able to go about and enioy life, experiencing practically no fil 
effects, as he has always been careful to avo[d undue strain 
of exertion. 

Aortic Stenosis and Incompetence Combined.--I think tha~ 
there can be no question that when a moderate degree of 
stenosis supervenes on severe aortic incompetence the result: 
is beneficial in so lar as ir diminishes the amount of reflux, 
and in more than one case of severe aortic incompetence I 
have sean this exemplified. 

The combined lesion, however, though limiting the amount 
of reflux, puts increased work on the left ventricle, and in 
some cases the stenosis progresses to such ah unfavourable 
degree, as the result of cicatricial contraction of adherent 
cusps, that it becomes more serious than the original 
incompetente. 

I~r STENOSIS. 

The prognosis in this ai~ection is always serious as 
regards duration of life, though the patient may survive 
a considerable number of years, as the tendency is for 
the constriction of the mitral orifice to be progressive. 
This i s  due in part to cicatricial contraction, but we must 
also recollect that in many cases the lesion is established 
earty in life, before the growth of the heart is completed, 
and thus the relative disproportion between the mitral orifice 
and the cavities of the heart wii1 increase as the hea~t attains 
its hfll development. I have been struck by the large number 
of patients that come up to my 0ut-patient department, 
between the ages of twenty-five and thirty-five, chiefly women, 
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eomplaining of shortness of b reath, who are n.ot aware that  
ghey have heart disease, but in whom one finds on examination 
that they have well-marked mitral stenosis. The probability 
would seem to be that they acquired a mitral lesion, probably 
incompetente in childh0od of early adoleseenee, and that 
stenosis subsequently ensued Irom eicatrieial eontraction, 
but it was only when they had passed the age of adolescente 
that the symptoms became so pronouneed as to cause them 
to come for treatment. 

Another unfavourable element in prognosis is the high 
pressure in the pulmonary cireulation. 

The main work of eompensation falls on the right ventriele 
which hypertrophies in response to the demand. We have 
thus a powerful pump at one extremity with a narrow nozzle, 
the mitral orifice, at the distal end of a series of tubes con- 
sisting of the pulmonary vessels, in which the pressure must 
neeessarily be very greatly raised. Asa  eonsequence the un- 
supported eapillaries beeome distended and tortuous, projeet 
into the alveoli, and Irequently ruptura. Proliferative ehanges 
ta.ke place in the alveolar walls, whieh beeome thiekened, 
and tend to shrink and contraer, and eventually we have the 
t.ough, firm eondition of tung known as brown induration. 
The surface available lor a~ration of the blood is thus seriously 
impaired and diminished, whieh aeeounts for the dyspncea and 
eyanosis whieh ate sueh prominent features in advaneed tases. 

In attempting to arrive a t a  trustworthy prognosis in mitral 
stenosis we eannot rely. to the same cxtent as in aortie disease 
on the structural ehanges in the heart as indicativo of the 
severity of the lesion. The degree of hypertrophy of the 
right ventriele will afford useful information as to the extra 
work it is ealled on to do in the way of eompensation, but 
the eondition of the left ventricle is very variable. The 
ten.dency in simple mitral stenosis would be Ÿ the left 
ventriele to gradually diminish in size as the orifiee narrows 
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and the supply of blood becomes more limited, and in many 
c a s e s  post-mortem we fiv_d a very small left ventricle with a 
large hypertrophied right ventricle. Often, however, the left 
ventricle is somewhat dilated and hypertrophied in spite of a 
marked degree of narrowing of the mitral orifice. The ex- 
planation of this would seem to be that considerable dilatation, 
due to myocarditis, t6gether with mitral incompetence, was 
the primary lesion following on the attack of rheumatisrn; 
that some hypertrophy subsequently took place, and stenosis 
set in a t a  later period. 

The size of l~he radial artery and pulse at the wrist affords 
important e~¡ as to the degree of stenosis, as ir narrows 
down in proportion to the diminution in the supply of blood 
from the imperfectly filled left ventricle. 

Ausculat.ory evidence affords useful information as to the. 
progress of the af[ection, aswas  first pointed out by my late 
father, who differentiated three stages thereby. 

1. The first stage, in which a presystolic murmur is heard 
leading up to a loud, short, first sound, followed by 
a second sound, which is frequently reduplicated. 

2. A second stage, in which the second sound is no longcr 
heard at the apex, but only a presystolic murmur 
and first sound. 

3. A third st.age, in which the presystolic murmur is lost, 
and only the first sound is audible. 

In the first stage the symptoms ate rarely of a serious nature. 
There may be some cyanosis, and dyspnoea may be readily 
induced if the stenosis is of old standing, in eonsequenee of 
secondary changes in the lungs already referred to, but as a 
rule the symptoms ate not severe enough to eompel gire 
patient to lie up unless bronchitis of some other complication 
supervenes. 

It  will be noted on careful observation that the duration 
of systole is considerably shortened, the loud, snapping, first 
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sound being rapidly followed by the reduplicated second, and 
that diastole is prolonged. This is only ~what we should 
expect, as ir will take a longer time than normal for the 
blood to flow from the auricle through the narrowed orifice 
to the ventricle, and i t i s  probable that when systole com- 
mentes the ventricle is imperfectly filled, and the systolic 
period will be shorter and less forcible in proportion to the 
diminished amount of work the ventricle has to perform. 

In the second stage, I think we ate justified in inferring 
that the secondsound is no longer audible at the apex, because 
the diminished volume of blood propelled into the aorta at 
ea ch systole is too small to distend the aorta sufficiently to 
produce the powerful recoil which is  necessary for the 
generation of ah audible second sound. 

Consequently, if we accept this explanation, we may infer 
that the degree of stenosis is considerable, inasrnuch as the 
ventricle is so imperfectly filled, and tha t  the prognosis is 
proportionately more unfavourable. 

In the thircl stage the disappearance of the presystolic 
murmur indicates the breakdown of compensation. The 
rhythm is extremely irregular, and frequently we hear a con- 
f - usmg medley of sounds on ]istening at the apex sometimos 
a first sound, sometimes a systolic murmur, sometimes both. 

The explanation appears to be that the right ventricIe 
having given out, there is insufficient pressure in the left 
auricle to generate a presystolic murmur ; this accounts for 
its disappearance. When the pressure in the auricle is su~- 
cient to prevent reflux from the ventricle we have a first 
sound only ; when the pressure in the auricle is so low that it 
does not prevent reflux we have a systolic murmur. The 
pressure in the left auricle varying greatly according to the 
force and frequency of the beats of the right ventricle, and 
being also influenced by respiration, we thus have this 
confusing medley of sounds. 
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We ate apt to forget that in mitral stenosis there ate 
practically no valves, but simply a slit, of circular hole, in a 
diaphragm of fibrous tissue between the auric]e and ventriele, 
and that in all cases we should have mi tral reflux were ir not 
prevented by the high pressure in the auricle maintained by 
the hypertrophied right ventricle. The occurrence, therefore, 
of mitra] reflux when the right vent¡ breaks down, in cases 
where ir has not been present for many years, is reaclily 
understandable. 

Of course, apart from this, mitral incompetence is very 
Irequently met with, combined with stenosis, and I aro inc]ined 
to think that this combination is more favourable than stenosis 
alone as indicating that the orifice is not greatly contraeted, 
and that it may in some instances represent an earlier stage 
,of what eventually develops into pure mitra] stenosis when 
the orifice becomes too smalt to allow of regurgitation, provided 
that  the pressure in the left auric]e is maintained. 

The symptoms ate, perhaps, some of the most important 
factors in prognosis. Cyanosis and dyspncea on s]ight exertion 
ate especially ]iable to be present, and the degree of ease ~~~ith 
which they ate induced af[ords useIul evidence as to the 
baneful ef~ect the high pressure in the pulmonary circulation 
is having on the lungs. 

Infarction of the lungs is ffequently met with in the 
terminal stages of mitraI stenosis, and is of grave prognostic 
;significance, as it indieates extreme stasis of the pulmonary 
cireulation. In my opinion ir is due to thrombosis from 
stagnation of the circNation rather than to embolism, and I 
have never known a case recover etficient compensation at:ter 
its oeeurrence. Dropsy of the lower l imbs is a very ]ate 
symptom, and may be absent throughout, though ascites is 
not inffequently met with, whereas in mitral incompetente 
dropsy is common, and may occur comparatively ear]y in the 
eourse oi the disease, and efficient eompensation may be 



By SI~ JOH~ F, H, BROAD~~~T. 57 

restored even after several attacks. In pure mitral stenosis~ 
if present at all, ir is usually a terminal feature oecurring 
onIy in the third stage. 

MITRAL INCOMPETENCE. 

The range of possibilities as regards prognosis is greater 
in mitral incompetente than in any other valvular affec- 
tion. Ir may be d u e  to a variety of causes, such as 
dilata•ion of the lefg ventricle without any lesion of the 
valves, as may occur after various acute febrile infections, 
more especially when the patient returns to work too soon 
after illness. I have frequently met with ir in out-patients 
recovering from influenza of suffering from acute pulmonary 
tuberculosis. Ir is often present in ansemia, and is met with in 
Bright's disease, more especially in the subacute varieties 
attended with cedema. I do not propose to discuss the 
prognosis of these varieties, as ir does not fall within the 
seope of my paper, but I instance them only so that  we shall 
not forget that mitral incompetence may be present ~dth- 
out any lesion of the valves, and to supporg my contention 
that the latter is not 'per se necessarily at all a serious 
affection. ~ 

When, a s a sequela to ah attack of rheumatism in a child, 
we find the left ventricle greatly enlarged, with a considerable 
degree of dilatation and slight hypertrophy, and note that 
ghere ate marked symptoms, such as rapid respiration, 
dyspncea on slight exertion, and tb_at a lond blowing systolic 
murmur is presentat  the apex, we ate, perhaps, too inelined 
to attribute these to a lesion of the mitral valves. In many 
tases of this nature, in which enlargement of the liver, dropsy, 
&c., have set in, and which have eventually proved fatal, I 
have found at the autopsy no actual lesion of the mitral 
valves, but only extreme dilatation of the ventricle. This 
condition is more commonly met with in cases of peri- 
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carditis, but may be present also in the absence of this 
complication. 

There can be no question here that the fatal issue is the 
result not of the valvular lesion, but of the damage to the 
myocardium inflicted by the toxins of the rheumatic micro- 
organisms and consequent loss of tone of the muscle, which 
gives ¡ to extreme dilatation o~ the ventricle. 5Iicr0- 
scopically we see evidence of this damage in the ]oss of 
striation, and the granular and fatty degeneration of the 
muscle fibres, and the areas of celt infiltrar ion scattered 
throughout. 

When, therefore, we have mitral incompetence associated 
with great dilatation of the left ventricle, which does not 
subside after the attack of rheumatism, the prognosis is 
neeessarily grave. 

The mere existence of mitral incompetenee cannot wet! 
give rise to di]atation of the left ventricle, but in cases in 
which compensatory changes in the right ventricle have 
taken place we may find the apex beat displaeed outwards 
and slightly dom~wards by the hypertrophy of the right 
ventricle. 

Ir a mitral systotic murmur be established during ah attack 
of rheumatism, and there is no marked dilatation of the ldt 
ventricle, we muy infer that the incompetence is the result 
of a lesion to the valves by endocarditis, and not attributable 
to the myocarditis, and we must endeavour to estimate its 
severity in order to arrive at a trustworthy prognosis. The 
degree to which the murmur replaces the first sound, the 
character of the pulse, and the readiness with which symptoms 
ate induced, will be our best guide as to the extent of the 
lesion, and consequently as to prognosis. 

Ir a good first sound is audible as well as the murmur, the 
lesion is rare]y so severe as to produce symptoms in the 
nature of back working, and it is probable that efficient 
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compensation will be readily established under favourabte, 
circumstances. Ir  is remarkable in out-patient work w h a t a  
number of cases of mitral incompetenee one comes across 
in patients w h o  ate not  a w a r e  that they  h a v e  a n y  cardiac 
lesion, as c o m p e n s a t i o n  is so ef~cient, a n d  in w h o m  the lesion 
appears to date f r o m  ah  at tack of . rheumat i sm m a n y  years  
ago, ir, indeed, they  ate a w a r e  that  they  have .had  r h e u m a t i s m  ; 
for in childhood the articular manifestat ions ate often so s]ight. 
that the patient is not compe]led to lay up, and the presence 
of a cardiac lesion is not even suspected. 

Ir the systolie murmur rep]aces entirely or greatly modifies 
the first sound, we may infer that  the lesion is severe, inasmuch 
a.s the intraventricular pressure i s  so reduced by the re- 
gurgitation through the mitral orifice that ir is insum_cient to 
make the muscular watl of the ventricle, as ir suddenly eon- 
tracts down, taut enough to generate a first sound. Conse- 
quently, wc sha]l not expeet efficient eompensation, an(t 
slight exertion will be liable to produce symptoms.. 

0he of the dangers to be apprehended in the future in cases 
of mitral incompetence, which should make our prognosis 
guarded even in apparently favourable tases, is the possi- 
b[lity of the onset of mitral stenosis, and my impression is 
that in many ca.ses the pat, ient who has had mitral incom- 
petente for some years, ir may be, only comes up for medical 
advice when mitral stenosis has set in, and symptoms attribut- 
able to that affection compe! his attention. 

D~. W. G. S,~~IT~ said the essential points in the prognosis of 
~~alvular disease of the heart had been laid down sixt,y years a ao. 
by Dr. Stokes. He did not think the classification of the re]ati~-e 
danger of valvular lesions a very profitable subjee~ for discussion, 
a nd very diverse classifications hacl been proposed. With the 
exeeption of the two statements ~hat aortie incompetente was 
the most serious and mitral patency the least serious, ir was idle 
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to base classitications on a single factor. I t  was quite plain that, 
in actual praetiee, in forming their opinions ir was impossible 
to avoid associating prognosis and treatment, and they judgcd 
of their prognosis largely by the cbservation whether the patient 
responded to treatment of not.. Ite was incredulous as to the 
possibility of determining slight variations in the volume of the 
heart by percussion, All t.he rules of prognosis would never 
aeeount for some of the eases of sudden dea.th. Prognosis 
depended on a unknown factor the vital condition of the heart- 
mus ele--and the less they eou!d find out about t.he patient tiro 
more dangerous was the outlook. 

SIa CIt~ISTOrHEa NlXO_.'~, Ba~T., said they must bear in mind 
that prognosis was so inextricab!y mixed up with all ~t~e phenomena 
of the circulation tha,t ir was only by studying those phenomena 
a s a  whole that  they could make any attempt to forro ah opinio,.~ 
as to the futura of any individual case. They might make a 
diagnosis without a prognosis, but they could not make a prognosis 
without a, diagnosis. That. was why every available symptc-m 
and sign must be utilised; hence he should not like to ide~)tify 
himself with paying too s!ight respect to the ancient method of 
pereussion. I t  was probably ~he lcast reliable of a,lI methods of 
i~~vestigation, but in very many eases both the superficial and the 
deep ro:cas of dulness on percussiola gave valuable evidente as to 
the size of the organ. They h ad beca in tlae habit of at, t, aching too 
mueh importante to the existente of a murmur in prognosis, and 
probably tkey were inelined to multiply those murmurs to too great 
ah extent,. Their distinctions with regard to some of them were, 
no doubt, artificial, eumbrcus, and without pract, ical use. The 
main fact they had to determine was the reserve force of t, he 
hearL and they must bear in mind how much that reserve foree 
varied in individuats. It  differed much within the limits of 
health, and how mutis, more must it differ in eases of eardiac 
disease. To bis mind the prineiples laid down in Maekenzie's 
work on diseases of the heart afforded the best direction for 
Iuture investiga.tions, especially in prognosis. Maekenzie pointed 
out eertain traces of primitive cardiac tissue from whieh st, imulus 
was derived, and in eonneetion with whieh grave abnormalit.ies 
o�91 function were found, and while some of bis speculations might 
be regarded as eminently theoretical, lds investigations were on 
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~hc rigor linos, and he (the speaker) dial not think enough impor- 
tallce was att~ched to the anatomy of the h eart in their courses 
of study, He adoptedSir JohnBroadbent's order of card/ac l esions. 
In aortic patency the amount of Ieakage into the left ventricle 
was particularly important. Where the leakage was smali a n d -  
as far as the left auricle was concerncd the left ventricle was a 
water-tight compartment, there were all ~acilities for compensa- 
~ion, and such patients dial uncommonly well. ~ But in cases 
arising from rheumatic endocarditis, where the valves were curled 
up against the aortic walls, of from a rupture of one of the valves, 
there was such a sudd_en distm'bance of the circulation that the 
ventricle underwent an irritative forro of hypertrophy, whŸ 
was most serious in its character. They could approxJmately 
determine the amount of leakage by the leng•h of the murmur 
and the degree of facility with which Duroziez' murmur i n  the 
femoral arteries could be produce& The forro of aortic patency 
from atheromatous change in the aorta was most likely to produce 
sudden death. Next to aortic patency he considered mitrat 
obstruction the most grave forro of heart disease, from the fact  
that ir occurred early in !ife, was progressive, and wasJmperfectly 
compensated, while the i~ff[ammation had=a t endency to produce 
cicatricial changes in the valve. There was also in th[s ]esion 
the danger of hmmorrhagic infarction in the ]ungs, a point in 
which ha ventured to ~ffer from Sir John Broadbent. There was 
the tendency to cerebral and other forros of embolism. He 
thought the disappearance of the second sound at the apex 
was an accidental condition, and it was not unreasonable to 
imagine that where they had two murmurs well produced the 
second sound was tost. In mitral stenosis, when the right 
auriculo-ventricular vaIve became re!atively incompetent, and 
with that condition the increased pressure was taken of F the pul- 
monary artery, the sound of Skoda disappeared. When tricuspid 
regt~rgitation was established they had then the downward 
progress of the patient. The remarkable alteration in the first 
sound was not found alone in the terminal stages~it  was found 
in mitral stenosis early in the diseas% and ir was suggested that 
ir was due to the striking together of the flaps of a funnel-shapec[ 
mitral valve. This was, of course, incorrect. Ir was heard 
at ah early stage of mitral stenosis, and he thought ir was ex- 
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plained by blood flowing in small quantity from the auriele into 
the ventricle, not causing any very great initial tension in the 
valve flaps, then, when the ventricle contracted, the final tension 
of the flaps was so m aterially increased that the first sound had 
a markedly intensified sound. In mitral stenosis complete 
obliteration of the pulse eould be proeured by raising the hand 
above the head, and he, did not think they had such a remarkable 
sign in any other valvular disease. Referring to mitral regur~ta- 
tion, which he placed next in the order of gravity, he diseussed 
the various conditions under which mitral reflux took place, 
some of trivial importance, as when it oceurred in an~emia, 
chlorosis, or aiter prolonged fevers. In other tases where the 
valves were practically destroyecl the prognosis would be grave. 
He thought aortic obstruction a very common forro of disease. 
He had iound it along with some evidence of simple hypertrophy 
el the left ventriele, but with no subjeetive phenomena. Sueh 
tases did very well as long as the eondition was eonfined to the 
left ventriele, and there was perfeet compensation. But where 
they found a Ioud murmur over the aortie orifiee transmissible 
to the neek, with breathlessness on exertion, they h a d a  eondition 
almost as fatal in eharaeter as the worst form of aortie pateney. 
To sum up, he would be inelined to put the eases under three 
elasses :--(1) The obvious case--the case of failing eompensation 
in aortie pateney ; the case of aortie atheroma with the St.okes- 
Aclaras syndrome ; the case of mitral obstruetion, with the nodal 
rhythm and the ehanges set up as a result of trieuspid regurgita.- 
tion. In all sueh eases they would gire abad prognosis. (2) Cases 
of reeurrent valvular disease .eases in whieh the dropsy and 
other urgent symptoms subsided, and the patient was able to 
resume his work as usual; their estimate of the patient's length 
of life would be merely a guess. (3) In eases rheumatie in origin, 
and under eonditions of ]ife t hat were not favourab]e to the 
existenee of eardiae disease, they mi ght fairly gire the answer 
" I  do not know '" to the question "How long aro I likely to live ? ~' 

Dm J. M. FINNu said the great point to bear in mind in �91 
Mth the question of prognosis was the condition of the hea.rt-. 
musele. The eharaeter of the sounds was of !ess importante 
than seeing whether the heart was doing its work and had some 
reserve beyon4 it. He did not think ah opimion was justified 
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without considering the matter of treatment. He always bote 
in mind a dictum of Dr. Stokes that many patients died with 
v~lvu]ar disease, but d~ed of something quite dif[erent, Prognosis 
shoutd be based on the general life of the patient. Many valvular 
cases went about thcir work untfl influenza carne, ancI at once 
the reserve power was lost, ancl the patient died o/influenza, but 
with heart clisease. In bis opirdon ir was not the physical con- 
dition of the valves, but that of the muscle, of the heart on which 
stress shou]d be laid. 

SI• JOHN BROADBENT, i-n reply, said they could not get much 
~nformation as to the ieft ventricle by percussion ; its chief value 
was in acute myocardial changes. He thought Mackenzie had 
thrown a great deal of light on disorders of rhythm, but he was 
not prepared to admit alI about the myogenic theory, which had 
bccome a sort of fetish, a nd was quoted to explain all the final 
stages in cardiac brcakdown. A case had been published of a 
child with sarcoma of the heart. The who!e of the right auricle 
and ventrŸ was a mass of new growth. There was no conceivable 
possibiIity of contraction. The whole circulation was maintained 
by the ]eft ventricle, and all through there was no irregalarity 
of rhythm. That absolute]y demo]ished the myoge~ic theory. 


